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(S4)Title: j WAFER SUPPORT OF SEMICONDUCTOR MANUFACTURING SYSTEM j 




(57) Abstract 

An epitaxial growth apparatus includes a processing chamber composed of fused silica, and a wafer support arranged in the processing 
chamber. Halogen lamps are arranged above and below the processing chamber to heat a semiconductor wafer supported on the wafer 
support The wafer support includes a susceptor for holding the wafer and a susceptor support shaft for supporting the susceptor on the lower 
side. Arms are extended radially from the main shaft of the susceptor support shaft to support the susceptor at three points Since no 
projection for support is present under the center of the susceptor, the heat from the lower halogen lamps is not interrupted and the 
semiconductor wafer can be heated uniformly. 



(oidsn)MNVlfl 



THIS PAGE Bl 



WO 00/24044 



PCT/JP99/05753 



*#f**ii6»« IZ *> It 5 r> a: /N 3£fiFg 



III 1 ti. ^*©*»»»fi»B^&*^^^*^^^BEfi*« 1 

bfc*>e>«J&£*lT^So b 5 aM7- A 5 btDSfcSgSBfclHu -9- 

4 ££*$^£A##t<£>^5 CSV 5 d A^ft-^ftStt tit c^o 
it-fer^ 4<Z)*BCttU dfte>©??je5 cOT5 dC^tSttl^ 03954 a, 
4 b, 4 ctfJBfifcSiX-r^io tf*;T*4©ffiSife«>fc^ 1Hr:/*4(Z> 



WO 00/24044 



PCT/JP99/057S3 



10 



t) ©MSB 4 c tt, 4 *©*|gtt£je5 

tf * * s, + « B 1 ttJJLt© «fc 3 izm&iftl, 4 ± 

l:->^>^AW«ifct, AD>f>^ 78 ^ TLt ^ lj;3> ^ iA 

> (SiHCl^^nn^V <SiH 2 Cl 2 )#**fs M3 5f*i: 
20 3gBJ3©g§^ 



15 



25 



2 



WO 00/24044 



PCT/JP99/057S3 



^r^hltll A-*>y777>f h^^b^r-f L 



WO 00/24044 



PCT/JP99/0S753 



w<rttttj&-r4ci:-c% ^*xM©affltxt^ 

m3tt, ^©-y-fer^ i 4<Dmffimx-&z 0 

0 5 tt, 0 4 cfctts * ^Sitsfc^* b-r^i-«i«««ia-e* «. 

0 6tt, B4MBI5C0*-lr7i'S^tIIia , Cft4„ 
0 7tt. H6OA-A«K:»ofeWfHiaTf&S 0 

E8tt, ^'> )r3 >^^^W©4'^^?>©Egili:^>;r/>J3Soj^Jpi:cD^^^ 



20 



25 



ft>;n2J; - -©ttftwn 2|*jfiIBg£n£, ->x^W*J»t5fe 
»C>>iASjtgl4i:S»iT^5. ffilft>;u 2©{|ija5(ctt, ^t** 



4 



WO 00/24044 



PCT/JP99/05753 



^^5:£fSl 4fck, |2l5^l!WSKlC^"rct'5{-> ¥fi fcRffitt© b 
T^hij^ff^tl^o ^lis -9-fe: 2 2 fciu fte<Z)«*^ mz.&fiifc'rJ M 

j^yt7h2 4Si«^«o v^y^^n^^y b 2 Mftwn 2 

Mt>"£ 3*(DT-A 2 8 4 s — f^t^tStttftTl^o — A 2 8 JKtfcT 
ir±*C««HT^5o ST — A2 8CD5fe*K:{±x IJ-fe 2 2 tl^ ft 

&ot*3?k sm±^^M^To^>^, 3^3 oj±, *®'j>&< t*±«sa5* s a 

tW2 2lt «(IB©3gfi3 0<Dft«C«B<*ft£i#;*ft*o C©SSFttffi 
2 2©»S*a»J1-Sfc»tx KJgB3 2#»J5fc£ftT^*o 3<D[HIgtf3 2Bu 



WO 00/24044 



PCT/JP99/05753 



71;:^ it- j; die, -y-fer* 2 2©jp$osff^afio-jg?^ fc-rsctisffs l 

tt, tt7^ 2 2©*®©H^g|Jicff$fig$tlfe[HIg|5 3 2 fcggjg 3 0 

1335 3 2 ©|*|g£:3l;g 3 O0$fc«ja5«-©^SfcttaffHb-e&nH<fc^o 

^ t7 ^ 2 2 fct*^iSfi.t7 h 2 4 £©IBI©»1B3B*#*£ fc x 
■tf-fer* 2 2»V/Xtt-tJ-fe7'4'3[firi/+7 h 2 4 fc«tt*lfcfcAffi#iD;foa*i* 
JitffcSo 2 2 i:-y-tr^^^^-^7 h24 £©!»©&&»* 

©*^&(RJK*-*fc«>fc\ MS 3 2(i-y-b^2 2©*g*fiit3aEV*IBIfi^j» 

tt^ufcisisiv^ c©»3 2©eii % tMrrr* 2 2 (Dmnn^m^m ±. 

3 2fi^jg3 OAMM&frfiL -T&:b*>?*3 2 ©fi^|^fcS»-c £ 
4 tfS^tf^;* -CASKS *u -9-fe:7* 2 2*s53£^^«tt)J»J»aatsAs^s^i, 

IHI6B3 2©*fc^Wffifcffijt£Hi-3£fc#g£LUo c©«t-5t:^ t-b^Jj$ 
h 2 4O3^fi3 0Ctor*-b^ 2 2©^i:teS^toA5frfcti 

ftmTzm-s. *-*\ -y-fer^2 2±©Bf^ , ;7 ,, t:s/»j=i>^x^NW*«K-r 

5o £©£, AD7->7>72 0^l / t<>ij3>^x^WeDit5 o HUBS 
1 8 *>£>j#Si£fT^&#£, x flliHhi;^nni/7> (SiHCl 3 ) 

tf^^DD^v (siH 2 ci 2 ) if^^saair^i: utet^p 1 



WO 00/24044 



PCT/JP99/05753 



ft, It-fa: 7$ 2 2 (D^it^(DUmit^<Dm<D^»Ji *) 
7^2 2 6D*^a5^*>ffil^tCfix. ?>ft£o ftots V±7'# 2 2 RXF is V 

M^ttMI*fRl^^F0^PR^iBS^tiTV^(Z)T% IM::/* 2 2 i:*>*:7 h 2 4 £<D 
T\ -y-fer^ 2 2 CD^i^^tt^ >->^^ h 2 6 6D*ifrtt^±lCffifcftSo 
20 (3 J; D v U =i >JBS£fl5fli2 ^fc*^CDs 2^ U zi > ^ ^WO^fo** S> ©SBUt i: ^ 

vzi>m(Dmm£®mf%%7FTP^7x*$)Z>o assail 



7 



WO 00/24044 



PCT/JP99/05753 



--»mm*m c v d a^? (D^m^mmmmizmm nzt^-e**. 



8 



WO 00/24044 



PCT/JP99/05753 



10 



15 



20 



25 



2 . ftuSBSPilkS^fiul^ 1 t-83ffi 



8. UiiIBD-fe7 , *£f3r>*7 K>s5?S3tf5^*e>«:4B*^lK:|3iiO*#* 



9 



WO 00/24044 



PCT/JP99/057S3 



10 



WO 00/24044 



PCT/JP99/05753 




THIS PAGE BLANK («• r 



WO 00/24044 



PCT/JP99/05753 





2/5 



THIS PAGE BLANK (uspto] 



WO 00/24044 



PCT/JP99/057S3 




THIS PAGE BLANK (uspto) 




4/5 



THIS PMaE BLANK Cusftoj 



WO 00/24044 



PCT/JP99/05753 




# W . « A & W V 



5P 




PCT 



CP CT 18ft. PCT&IU43. 44) 



TMW9 9-1 7PCT 



4fc<0«teteoV*Ttt, ffl(RWa»#«)»*a««*<PCT/I SA/2 20) 



PCT/ J P 9 9/0 5 7 5 3 



19.10. 9 9 



19. 10. 9 8 



S^^^^UfcZcoS^^^^mM^lft (PCT 18ft) 



3. □ ^WO^L-ffiiS^Utv^S (S 



4. S£^<D&$r>fi 



5. KJfett 



n tfc«TfcfW»47* <PCTJMJ38.2Cb)) ^^.^ 



6 SJKiSfcfc^t-^S^SSItt- 

as i iafc-r&. H wiSA* s ^ufcti3!)'e*)5. 

□ ffllKAttEI&^S*** 0 ^- 



PCT/ISA/2 10 (H98f7^) 



tr 



PCT/J P 9 9/0 5 7 5 3 



Int. CT H01L21/205 



W3fiE«:fTofc*/MRIIfl- (HBWF#ffl (IPC) ) 
Int. C1 T H01L2 1/2 0 5,HOlL2 1/3 6 5.H01L21/31,C23C16/00-16/56 



0 ;£|[||5fefflSS*WBt*&'/Sa 



1922-1996^ 
1971-199 9¥ 
1994-199 9^ 
1996-1999^ 



Ufcm^T^— ^ *^<— X(D&%fi* lW3iEK4££l UfcJBf&) 



1-3 



Y 
A 

Y 



JP, 8-186081 
16. 7 Jl. 19 9 6 
^C, *1-17H 



(1 6. 0 7. 9 6) 



JB1 -1 7H 
& US, 5 9 7 2 1 1 6, 



1, 2 
5-10 
3,4,11 



A 



JP, 1 0-9 2 9 1 3, A (y^-ftS^i) 
1 0. 4J1. 1 9 9 8 (1 0. 0 4. 9 8) 



roj pW-±5BB^ fe^tf&t6« 



Off * ^ £ % h *b 5 0> 



11. 0 1. 0 0 



18.01 J 



B^IS^fFf? ( I S A/ J P) 
fSffiflf-^- 100-8915 




4R 



9 17 



03-3581-1101 3 4 7 0 



WPCT/ISA/2 10 (£2^-^) (1 9 9 8^7^) 




W PCT/J P9 9/0 5 7 5 3 



C 



Y 



jp 9-219369, A («5t#*h*» 
19. 8J3. 1 9 9 7 (1 9. 0 8 9 7) 

±x, »i-ioa (7r^s-4U 

TP 10-270436, A 0 S^Rft^) 

9! 10^. 1 9 9 8 (0 9. 1 0 9 8) 

US, 5421893, A (Applied Materials, Inc.) 
6. 19 9 5 (0 6. 0 6. 9 5). 

f^jf^e-fiseso, a, ±x, *i-8H 

& EP, 61317 3, Al 



8 



i^CPCT/ISA/210 (fS2-t-^«E#) (1 9 9 8^7^) 



THISB&C &Lft<k mm 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/05753 



A CLASSIFICATION OF SUBJECT MATTER 
Int -Cl 7 H01L21/205 



Clas sification (IPC) or to both national classification and IPC 
B ntLua acrt^ntb' _ tz : , ._\ 



According to International Patent 
B. FIELDS SEARCHED 




C. DOCUMEN TS CONSIDERED TO BE RELEVANT 

r;.„inn nf Hnrumeni. with indication, where appropriate of the relevant passages 



Category* 



y 

A 



JP, 8-186081, A (FTL K.K.), 
16 July, 1996 (16.07 .96) , 
Full text; Figs. 1 to 17 , 
Full text; Figs. 1 to 17 
& US, 5972116, A 

JP 10-92913, A (Sony Corporation), 
lo'April, 1998 (10.04.98), 
Full text; Figs. 1 to 7 
(Family: none) 

JP, 9-219369, A (Toshiba Corporation), 
19'August, 1997 (19.08.97), 
Full text; Figs. 1 to 10 
(Family: none) 

JP, 10-270436, A (Hitachi, Ltd.), 
09 October, 1998 (09.10.98), 
Full text; Figs. 1 to 4 
(Family: none) 



Relevant to claim No 



1 , 2, 5-10 
3,4, 11 



153 Further documents are listed in the continuation of Box C. □ See paten, family annex. 



* Special categories of ciied documents: 

"A" document defining the general stoic of the art which is no. 

considered to be of particular relevance _ , n r„„ 

»E- earlier document but published on or after the international filing 

-L- document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other. 



-r i 



"X" 



"0" 



"P" 



document published prior lo the international filing date but later 
than the priority date claimed 



"Y" 



later document published after the imeitiailbnal filing date or 
priority date und not in conflict with the application but cited 10 
understand the principle or theory underlying the '^ent.on 
document of particular relevance; the claimed invention cannol be 
considered novel or cannot be considered to mvolve an inventive 

siep when the document is token alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
11 January, 2000 (11.01.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Date of mailing of the international search report 
18 January, 2000- (18.01.00] 



Authorized officer 



Telephone No. 



Form PCTASA/210 (second sheet) (July 1992) 



'■■■^ffiPBi 



INTERNATIONAL SEARCH REPORT 



C (Continuation). DOCUM ENTS CONSIDERED TO BE RELEVANT 
Category* 



Citation of document, with indication, where appropriate, of there levant passages'^^. 



US, 5421893, A (Applied Materials, Inc.), 
06 June, 1995 (06.06.95), 
Full text; Figs. 1 to 6 
& JP, 6-318630, A 
Full text; Figs. 1 to 8 
& EP, 613173, Al 




Form VCinS A/2) 0 (continuation of second sheet) (July 1992) 



THIS PAG£ BLANK 



EO/US 
PCT/JP99/05753 

rATENT COOPERATION TREAi Y 



From the INTERNATIONAL BUREAU 



nr»T 

rO 1 


To: 


NOTIFICATION OF ELECTION 


Assistant Commissioner for Patents 


llnitpd States Patent and Trademark 


(PCT Rule 61.2) 


Office 


Box PCT 




Washinaton D.C. 20231 




ETATS-UNIS D'AMERIQUE 


Date of mailing: 


in its capacity as elected Office 


27 April 2000(27.04.00) 


International application No.: 


Applicant's or agent's file reference: 


PCT/JP99/05753 


TMW 99-17 PCT 


International filing date: 


Priority date: 


19 October 1999 (19.10.99) 


19 October 1998(19.10.98) 


Applicant: 




ARIMURA, Kenichi et al 




1. The designated Office is hereby notified of its election made: 


|"x| in the demand filed with the International preliminary Examining Authority on: 


02 March 2000 (02.03.00) 


| | in a notice effecting later election filed with the International Bureau on: 


2. The election | X | was 




| | was not 




made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 


Rule 32.2(b). 






Authorized officer: 


The International Bureau of WIPO 




34, chemin des Colombettes 




1211 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 


Form PCT/1B/331 (July 1992) 


3238786 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Sep 



2 °?oo} 



Applicant's or agent's file reference 
TMW 99- 17 PCT 


irrn> niDTucD APTinw SeeNotificationofTransmittaloflnternational Preliminary 
b OK r UK 1 HtR AC I ION Examination Report (Form PC T/IPEA/4 1 6) 


International application No. 

PCT/JP99/05753 


International filing date (day/month/year) 
19 October 1999(19.10.99) 


Priority date (day/month/year) 

19 October 1998(19.10.98) 


International Patent Classification (IPC) or national classification and IPC 
H01L 21/205 


— \ 
o 

o cr rn 

o O 
— m 


Applicant 


APPLIED MATERIALS, INC. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, crairfl^n^I7o^risawings which have 
been amended and are the basis for this report and/or sheets containing rectifications maaeVdG^? irjis/fttiijiority (see 
Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). A(jQ 

These annexes consist of a total of 1 sheets. 



7*C 7 ^ 



3. This report contains indications relating to the following items: " 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



S rn 
— i o 



o 
o 



r~ 



era 



rn 



Date of submission of the demand 

02 March 2000 (02.03.00) 


Date of completion of this report 

28 November 2000 (28. 1 1 .2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



^. . . 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/05753 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages . , L§_ 

pages — 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



2,5-11 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1,4 



, filed with the letter of 21 July 2000(21.07.2000) 



the drawings: 

pages 

pages 

pages 



1-8 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



_, filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language wnicn is. 

| | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



The amendments have resulted in the cancellation of: 

I | the description, pages 

[X] the claims, Nos. 3 

I | the drawings, sheets/fig . 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation ^^^^J^^% 
in this report as "originally filed 1 ' and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

*• Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 



Form POYIPEA/409 (Box I) (July 1998) 



njtfllA 





m , 




International application No. 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


PCT/JP99/05753 


V. Reasoned statement under Article 35(2) with regard to novelty,- inventive step or industrial applicability; 


citations and explanations supporting such statement 




1 . Statement 




Novelty (N) Claims 1,2,4-11 YES 


Claims 


NO 


Inventive step (IS) Claims 1,2,4-11 YES 


Claims 


NO 


Industrial applicability (IA) Claims 1,2,4-11 YES 


Claims 


NO 




2. Citations and explanations 




Document 1: JP, 8-186081, A (K.K. FTL), 16 July 1996 (16.07.96), full text, Figs. 1 to 17 


Document 2: JP, 10-92913, A (Sony Corp.), 10 April 1998 (10.04.98), full text. Figs. 1 to 7 


Document 3: JP, 9-219369, A (Toshiba Corp.), 19 August 1997 (19.08.97), full text, figs. 1 to 10 


Document 4: JP, 10-270436, A (Hitachi, Ltd.), 9 October 1998 (09.10.98), full text, Figs. 1 to 4 


Document 5: US, 5421893, A (Applied Materials, Inc.), 6 June 1995 (06.06.95), full text, Figs. 1 


to 6 




Claims 1,2, 4 to 11 




The subject matter of claims 1, 2 and 4 to 1 1 are not disclosed in any of the documents cited in 


the ISR, nor is it obvious to a party skilled in the art. 









Form PCT/ IPEA/409 (Box V) (July 1998) 




CPCT3 6^lfPCT^IU70] 



0>#SO2-£- TMW 99—1 7PCT 


i pea/4 i 6) shirrs- 1. 


PCT/J P 9 9/0 5 7 5 3 


m&mm& 


«5fcB 

{Q.M.m 1 9 - 1 °- 98 


mmmt&m d po 

Int. C 1 7 HO 1 L 2 1/2 0 5 





i. m^^m^mm^A^ziomm^mm^n^mmnmmfRS7^k cpct3 6&) ©«j£KfiEv*3£*H-«. 

(PCT^IU70. 16^T^PCTHJSiiWIlJ^6 0 7 ##Rg) 



3. ^WHBS^«M««(±, &©rt«*r&t*. 

I [x] 

n □ ^Sfctf 

m □ gran*. m&&xtemm±<Dmm^mmc<>\<^x<omm^ffim&m&<D^i¥& 

IV □ ^B^(D¥-ttO^D 

V [x] PCT3 5*(2)Cfttet53Slffttt, ii^^fi^i^fiJM^telCo^TcOjl,^, *;fc&*M-|*5fc«> 

vi □ $>zm<D5\mxi& 

vn □ mmftm<D^ffi 



0 2. 0 3. 0 0 


2 8. 11. 00 


P^^^fFfiP (IPEA/JP) 
1 0 0-8 9 1 5 




4 R 


9 3 4 7 








SIS«# 03-3 5 81-1101 ftjg 


ji 6 7 5 8 



i^PCT/IPEA/40 9 (mm (1 9 9 8^7^) 



PCT/ J P 9 9/0 5 7 5 3 



I . 



1. ^(DSR^«*3Ea#f4TiB<OtajRWI^S<5v^-C^Snfc. (&SS6& (PCT 14^) co^tc^<^»3 
P C T&fl"J70. 16, 70. 17) 



(x) 91*01$ ft 

mm* ft 

mmm ft 

(x) n*<onm « 



1-8 



2, 5-11 



1, 4 



3®. PCT 1 9ft©»5£(iS^**tjE$*l,fc'bO 

3® % 2 1. 0 7. 0 0 #©#ffit*tCfiW$*Lfct>© 



jx] |g]ffi 



1-8 



□ E»i$oBByy3f<0Sis# m 

E*ffl$©ffi?U£*)l»# m_ 



_^ — ^ 



ft <o$flfc 4: 3 © 



□ mmw&<oitit>iz.&m£tbit p c T8iiy23. i <b) civ ^5 stR^ccowig 

□ PCT&aU48.3(bMcv*5g&4*BB£>«& 

□ SR^fil*Swfc«)(c^tH ^Hfc P C T8IIU55. 2£fc(i55. 3d^ 9 StF,:WBf& 



r Op 



□ fflJK&KIMLfc$fl5t-J:3iB^mjmm^ 
$£>&Wj&s*>ofc 

□ Sffilc i 5E^lcia«t UfcSa^J 1 7 u^t^a-tV * * li J: 5Ba?iJ^tcfE»UfciB?tJ*s^i— -e*>S g^etiE 



4 . 



□ Httltt ft* 



□ BIS 



t%Z><DX\ *<DffiiE&£titei)^tLt><Db UT^Lfco ( P C T&HU70. 2(c) COttjE&'&tf^L#;UBttMUt 



«^PCT/I PEA/4 09 (ili) ( 1 9 9 8¥7£) 



PCT/J P 9 9/0 5 7 5 3 



v. ftfttt. mm&xttmm±<omm-*jmm^^Tv>&mi 2^(pct3 5^<2)> 



«f«tt (N) 



it#M£ CI S) 



M3£±co*iJffi njffitt ( i a) 



1, 2, 4-11 



1, 2, 4-11 



1, 2, 4-11 



2. jtitt&tW»W (PCT#UiJ70.7) 



30&2 
^3 
3c ££4 



-17 



JP, 8-186081, A (#c5S^f±^ y^r^—^;v) 

16. 7^. 1 9 9 6 (1 6. 0 7. 9 6), JR l 

JP, 10-92913, A(y~— Ifc^ifc) 

10. 4J3. 1998(10. 04. 98), ±Jr, 



JP, 9-2 1 9 3 6 9, A(M^itM1E) 
19. 8J1. 1 9 9 7 (1 9. 0 8. 9 7), £X » 1 - 1 0 H 

JP, 1 0-2 7 0 4 3 6, A(»«#tt0S»ffi?f) 
9. 10fl. 1 9 9 8 (0 9. 1 0. 9 8), iX, *1 

5:^5 : US, 5421893, A (Applied Materials, Inc.) 

6. 68. 1 9 9 5 (0 6. 0 6. 9 5) , ±X, IS 1 



-4 



- 6 



ff*<E>*5ffll f 2, 4-11 
lt*<0«SHl, 2, 4-lllt 



^PCT/lPEA/409 (mVfiB) (1 9 9 8^7^) 




I ■ 



J 



E«^=; 21.07.00 



10 



15 



20 



25 



awas-r s izsxdmwm h*m?% ssb-c feet, 

c ©7_A©^fcj|(jtH:l9I3-y--b7'4't:iqlA»^^e* 5 H!lte>nx iiriBU-feT^Tffl 
ffM£ftTi5!K Bu83lH]^* s BulB^^r^©*@^^(c®lfa«lA^^«-efe2) 

2 . M§3in#&M#Mf3+f^^#©T7?i-IBS£ftT^3M^ifi 1 trggfg 

3 . (BUBO 

5 . tfflta-y-fer^tffc-tf^^r-f h*^&3W*«lf-8B»©*ai^ 



6. MsB^-feT-^^. ^a^^b^^^tci^^-^-f 

8. mmv-^y^^^^y hj&s53s#^*a»e>&*»#*i tiatt©**** 



9. Huf3«Hi*-*W^ «131#*©{fe£Pi:. tiH3i&SI*-*>^l>3©#** 



P.B.5fl18-Palentlaan2 
2280 HV Rtjswijk (ZH) 
3 +31 70 340 2040 
TX 31651 epO nl 
FAX +31 70 340 3016 



Europe sches 
Pa tent am t 



Zwetgslelle 
m Den Haag 
Recherchen- 
fmiPitiing 



European 
Patent Office 

Branch at 
The Hague 
Search 

division 



Office europeen 
des brevets 



Departement a 
La Haye 
Division de la 



r 



Draper, Martyn John 
Boult Wade Tennant 
Verulam Gardens 
70 Gray's Inn Road 
London WC1X 8BT 
GRANDE BRETAGNE 



L 



J 



Datum/Date 

23.10.02 



Zetchen/ReL/Ref. 

MJD/57623/000 


AnmekJung Nr./Application NoVDemande n s ./Patent Nr ./Patent NoJBrevel n". 

99947960 . 3-21 19- JP9905753 


AnmeUer/ApplicantyOemandeiJr/Patentinhabeii'Proprietor/Titulaire 

Appl led Materi al s, Inc. 



COMMUNICATION 

The European Patent Office herewith transmits as an enclosure the European search report for the 
above-mentioned European patent application. 

If applicable, copies of the documents cited in the European search report are attached. 

DQ Additional set(s) of copies of the documents cited in the European search report is (are) enclosed 
as well. 




REFUND OF THE SEARCH FEE 

If applicable under Article 10 Rules relating to fees, a separate communication 
from the Receiving Section on the refund of the search fee will be sent later. 




EPO Form 1507 4(03.95) 



) 



if 
i 




THIS PAGE BU .... ,anq 




European Patent 
Office 



SUPPLEMENTARY 
EUROPEAN SEARCH REPORT 



Application Number 

EP 99 94 7960 



nnniiMFNTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 

n | ralauant nn<;%nriP4 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 


x,p 


WO 99 23691 A (ASM INC) 
14 May 1999 (1999-05-14) • 

* figures * 

* page 3, line 8-20 * 

* page 8, line 1-6 * 

* page 15, line 25 - page 17, line 29 * 


L-5,7-11 


H01L21/205 
H01L21/00 
C23C16/48 
C30B25/12 


X 


EP 0471 365 A (APPLIED MATERIALS INC) 
19 February 1992 (1992-02-19) 

* figures * 

* column 3, line 43-51; claims 5,11 * 


1-7,11 

J 




X 


W0 97 08743 A (ADVANCED SEMICONDUCTOR MAT) 
6 March 1997 (1997-03-06) 

* page 1, line 13,14,19,20; figures 7-18 * 

* page 7 f line 30 - page 8, line 15 * 


1,2,5-7, 
9-11 




X 


US 5 421 893 A (PERL0V ILYA) 
6 June 1995 (1995-06-06) 

* figures 2A-C * 

* column 1, line 16-22 * 

* column 2, line 7-20 * 

* column 4, line 11,12 * 

* column 4, line 50 - column 5, line 4 * 

W0 97 09737 A (ADVANCED SEMICONDUCTOR MAT) 
13 March 1997 (1997-03-13) 

* figures * 

* page 1, line 11-16 * 

* page 7, line 6-14 * 

* page 8, line 3 - page 9, line 10 * 


1,3,5, 
8-11 








TECHNICAL FIELDS 


X 


1,4-11 


H01L 
C23C 
C30B 


X 


US 5 318 634 A (DEB0ER WIEBE B ET AL) 
7 June 1994 (1994-06-07) 

* figures * 

* abstract; claim 9 * 

The supplementary search report has been based on the last 
set of claims valid and available at the start of the search. 

-1 _, , k " 1 Data of completion of the search 


1,8-11 





MUNICH 



15 October 2002 



Brisson, 0 



CATEGORY OF CrTED DOCUMENTS 

X : particularly relevant it taken alone 

Y : particularly relevant il combined with another 

document of the same category 
A : technological background 
O : non-wrinen disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
O : document cited in the application 
L : document cited tor other reasons 

& : member ol i the same patent (amity, corresponding 
document 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 94 7960 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

15-10-2002 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



WO 9923691 A 14-05-1999 EP 1036406 A2 20-09-2000 

JP 2001522142 T 13-11-2001 

WO 9923691 A2 14-05-1999 

US 2002043337 Al 18-04-2002 



EP 0471365 


A 


19-02-1992 US 


5044943 


A 


03-09-1991 






DE 


69123508 


Dl 


23-01-1997 






DE 


69123508 


T2 


22-05-1997 






EP 


0471365 


Al 


19-02-1992 






JP 


2052004 


C 


10-05-1996 






JP 


4256311 


A 


11-09-1992 






JP 


7089541 


B 


27-09-1995 



W0 9708743 A 06-03-1997 US 6086680 A 11-07-2000 

EP 0846335 Al 10-06-1998 

JP 11512232 T 19-10-1999 

W0 9708743 Al 06-03-1997 



US 5421893 A 06-06-1995 0E 69428618 Dl 22-11-2001 

DE 69428618 T2 08-08-2002 

EP 1067588 A2 10-01-2001 

EP 0613173 Al 31-08-1994 

EP 0852393 A2 08-07-1998 

JP 6318630 A 15-11-1994 



W0 9709737 A 13-03-1997 



AU 


6962196 


A 


27-03-1997 


WO 


9709737 


Al 


13-03-1997 


US 


6203622 


Bl 


20-03-2001 


US 


6343183 


Bl 


29-01-2002 


US 


6454866 


81 


24-09-2002 


US 


6053982 


A 


25-04-2000 


US 


6113702 


A 


05-09-2000 


US 


2001054390 Al 


27-12-2001 



US 5318634 A 07-06-1994 



For more details about this annex : see Official Journal of the 



US 


4821674 


A 


18-04-1989 


us 


4993355 


A 


19-02-1991 


AT 


112533 


T 


15-10-1994 


AT 


205635 


T 


15-09-2001 


DE 


3851752 


Dl 


10-11-1994 


0E 


3851752 


T2 


04-05-1995 


DE 


3856489 


Dl 


18-10-2001 


DE 


3856489 


T2 


23-05-2002 


EP 


0353254 


Al 


07-02-1990 


EP 


0592017 


A2 


13-04-1994 


JP 


2544794 


B2 


16-10-1996 


JP 


2503930 


T 


15-11-1990 



Patent Office, No. 12/82 



page 1 of 2 



t 



™$ PAGE BUNK (^ T o, 



i 

I 



ANNEX TO THE EUROPEAN SEARCH REPORT rn n „ , n£n 

ON EUROPEAN PATENT APPLICATION NO. EP 99 94 7960 



This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report. 

The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable (or these particulars which are merely given for the purpose of information. 

15-10-2002 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



US 5318634 



KR 
SG 
WO 

us 
us 
us 
us 
us 
us 



135884 Bl 
70976 Al 
8807487 Al 
5374315 
4996942 
5902407 
5117769 
5198034 
5427620 



A 
A 
A 
A 
A 
A 



Publication 
date 



28-04- 
20-03- 
06-10 
20-12 
05-03 
11-05 
02-06 
30-03 
27-06 



■1998 
-2001 
-1988 
-1994 
-1991 
-1999 
-1992 
-1993 
-1995 



§ For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



page 2 of 2 




r ■*■ 




■ it 

I 

i 

j 

i 




